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0 Foreword

The and value mamgcmem symn guidcliw incorpomc bcn brkxss  pracdcrr  10 pmvide suong benek for pmgmro  or
cm* planning 8nd uxxrol. TIC proasscs  idudc ticgrakrl  of program  scope, schedule, and axx objsdvcs,
mablishmm  of a baselinz plan for accompl;himml of program objccrivts,  and use of cur-& v&c ruzbniqurs for performance
measurtmem  during rhc cxccmio~ of a progym ?hr ryncm pmvidcs a sound basis foor problem idcnuficadon, correcavc
action&  and managancnr rcplxnning as may be I*

The guidelines in ti documem arc purposely high level and goal ticnkd as rbcy art intended 10 swc Lhc qujlirics and
opnarioml  considua&ms  of an imegrakd rnarugcmcol system using camai xalu mzis mahods witbou~ mar&&g daail
systan charancrisrics. Dificrcru ulmpaniu must have the fltibiliry  IO csrablish and apply a rnauaguncxu  qxu.n thal suits ti
managmxm  qle and bwinrss enviraomrm The syncm mu, !im and forzmon, rnncct company needs and  good busi-
ptias.

Qprecition  is uclcndd IO the tm &u draftqd thh nandard  and 10 the hdividub and pmfekoti OrgtiLaIions  Lhat
supported  the initial dcvelopmw cffons. The scam Lhat prrparcd  and coordinawd  the ori@‘guidelinss  was an induuy um
sufkd and chakl by members of the Managcplca  Syswnas Subcommiuce of the Narional Dcfcnsc lndusuial &so&Lion. The
EVMS work Siam that dzaftcd the initial jpidclinw  included Bob Panic (Boeing Acmspacc),  John Pakk (McDonnell Dougly),
Gay Hurnptuzys  (Humphreys and &soc.),  To!n laming5  &xkhccd Marrin)  Paul Solomon ~onhrop Gnrrmnan),  Cd
Salmmn  (?bckwdl),  Harry Sparrow (pdonnana Managcmca kssociaus),  and Bob Sun-mcy (Lockheed Martin) who
chaird ll.tc larrL lllk lciam rlzpculcd lo Al7 AD+Kon (TCJCU lnsn-ummu), chaimm of LhE ManagMlm1  syncmr
Subcomminec. Their cffom were suppanal by the Amuican Shipbuilding -don, Elaxmnic  Musuies ~wiation
Pcrfxrznce i&nqcmnr &soc&ion. and tic Shipbuilders  Cauncil of tirica. Each of tisc organization pruvidul  v;lluable
inpws and cncouragcma to the industry wamcffons. Notile in&viduaJ conmburors  were Tom Shaw (ElA). Fmnk Lxacy
(SCA). Apprukion  is also cxkndal to Lhc nqmamivcs of tic Dqarmxm  of Dcfdls~  and Defense Connan Manageman
Command who have supponed  implcmuxtation  of These  sarnc guidclincs in Lhc go-vemmcnt  feflor. Special appwcikon ir
cxmdcd LD Gary Chrislc (DOD), Wayne Abba  (DOD). snd Kevin Kane (DCMC). ma-s have since become involved.
organizations have chanpl and people have changed positions, bw ti nolia of appreciation recognizes rhc narns and
business unis who conuibutcd so much to tic origisarion of lhis %tndsrd

A GUIDE FOR ESkABLlSHMENT AND APPLICATION OF AN
INTEGRATED MANAGEMENT SYSTEM WI-I-H

COORDINATION bf WORK SCOPE, SCHEDULE, AND COST
OBJECTIVES AND APPLICATION OF EARNED VALUE

METHODS FOR PROGRAM OR ENTERPRISE PLANNING
I

AND CONTROL

. . .Lu
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1 WTRODUCTlON

An Earned  Value Management\  Sysrem /EVMSl for program management will effectively integmte the
work scope of a program with the schedule and cost elemenrs for optimum program planning and
control. The primary purpose of the system is to support program management. The system belongs
to the company and is governed by company policies and procedures. The basic concepts of an
EVMS are:

. Plan all work scope for the program IO completion.

. Integrate program work scope. schedule, and cost objectives into a baseline plan against which
accomplishments may be measured.

. Objectively assess accomplishments at the work performance level.

. Analyze significant variances from the plan and forecast impacts.

. Provide data TO higher levels for management decision making and implementation of
management actions.

The essence of earned valua &anaQemenr  is that at some level of derail appropriate for the degree of
technical, schedule, and cos$ risk or uncenainty associated with xhe program, a target value fe.Q.,
budget) is established for eech scheduled element of work. A s  t h e s e  elements ot work  a re
completed, their target values are - earned’. As such, work progres is quantified and the earned
value becomes a metric against which to measure both what was spent to perform tha work and
what w&s scheduled to have been accomplished.

Schedule variances. which cannot be seen in a stand-alone budget versus actual cost tacking
system, are isolated and quantified, and the cost variances are true cost variances that are not
distorted by schedule performance. This provides for early identification of performance trends and
variances from the management plan, and allows management decision making while there is
adequate time IO implement effecrive  corrective actions. Without earned value. one can only
compare planned expenditures with how much has been spent, which does not provide an objective
indication of how much of the planned work was afluafly accomplished.

For the benefiIS  of  earned ualue to be ful ly  real ized.  thorough planning,  combined with the
establishment and disciplined maintenance of a base\ine for performance measurement are needed.
The combination of advance *planning,  baseline maintenance, and earned value analysis yields earfier
and better visibility into program performance than is provided by non-integrated methods of planning
and cantrol.
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2 EVMS GUlDELlNES

This seaion provides basic guidelines for companies to use in establishing and applying an integrated
Earned Value Management System IEVMSI. These guidelines are expressed in fundamental terms
and provide flexibility for each company to optimize its synem and be fully accountable for rhe
effectiveness of its usage. The process discussions in section 3 provide further information on
applicadon of rhese guidelines. The guidelines are grouped in five major categories as documented
below. They are f&owed by a glossarV of common terminology.

2.1 Organizat ion

al

bl

cl

dl

el

Define the authWi2ed  WQrk elemenrs for rhe program. A work breakdown structure
IWBS). tailored fbr effeclive internal management control. is commonly used in this
process.

Identify the program organizational structure including the major subcontractors
responsible for accomplishing the authorized work. and define the organizational
elements in which work will be planned and controlled.

Provide for rhe &tegra.rion  of rhs company’s planning, scheduling. budgering, WOlk
authorization and,cost accumulation processes with each other, and as appropriate, the
program work breakdown structure and the program organizational  structure.

Identify the company organization or function responsible for CQnrrolling  overhead
(indirect casts\.

Provide for inregrarion Of the program work breakdown s2ructute and the program
orQani2arional  StrVcture  in a manner that  permits cost  and schedule performance
measurement by elements of either or both nnrctures  as needed.

2.2 Planning, Scheduling, and Budgering

a) Schedule the authorized work in a manner which describes rhe seauence  of work and
identifies significant task interdependencies required KO meet the requirements of the
program.

b. Identify physical lproducrs. milestones, Technical performance goals, or other indicators
that wilt be used Ito measure progress.

Cl Establish and maintain a time-phased budget baseline. at the control account level,
against which p(ogram performance can be measured. Initial budgets established for
performance measurement will be based on either internal  managemom goals or the
enema1  customjer negot iated target  cost including est imates for  authorized but
undefinitired work. Budget for far-term efforts may be held in higher level accounts unril
an appropriate ti+e for allocation ar the control account level. On government contracts,
if an over-target baseline is used for performance measuremenr  reponing  purposes, prior
notification must1  be provided KI the customer.

dl Establish budget?  for authorized work with identification of significant can elements
(labor, IYlatf?fial,; e t c . )  a s  n e e d e d  f o r  i n t e r n a l  m a n a g e m e n r  a n d  f o r  control  o f
subcontractors.

el To the extent it is ptacricable to identify the authori& work in discrete work packages,
establish  budgets for this work in terms of dollars, hours, or other measurable unirs.
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Where the entire control account is not subdivided into work packages, identify the far
term effort in tarEler planning packages for budget and scheduling PurposeS.

Provide that the :um of all work paCkaQ8 budgets plus planning package budgets within
a control account equals the control account budget.

Identify and conirol  level of effort activity by time-phased budgets established for thisI
purpose. Only,  that  effort which is  unmeasurable or  for  which measuremeK  is
imDfacticable may be classified as level of effon.

Establish overh$ad  budgets for each significant organizational component of the
company for e pensesT which will become indirect costs. Reflect in rhe program
budgets. at the qppropriate  level. the amounts in overhead pools that are planned to be
allocated’ro  the brogram as indirecr  costs.

Identify manage+ent  reserves and undistributed budget.

Provide that th4 program target cost goal is reconciled with the sum of all inrernat
program budget3  and management reserves.

2 .3  Account ing Consideratidns

b)

Cl

dl

e\

f)

Record direct  c’ sts in  a  manner consistent  with the budgers  in a formal  system
Bconrrolled  b y  t h general books of accourv.

W h e n  a  w o r k tJ reakdown structure is used, summarize direct COSTS from control
accounts into the work breakdown structure withour allocation of a single control
account to two or more work breakdown structure elements.

Summarize dire& costs from the control accounts into the contractor’s organizational
elements witho ‘t allocation of a single control account to two or more organizational
elements. Y

I

Record all indirect COSTS which will be allocated to the contract.

ldemify unit cos)s. equivalent unit costs, or lot costs when needed.
I

For EVMS, the material accounting system will provide for:

Ill Accuratk  cost accumulation end assignment of costs to control accounts in a
manner /consistent with the budgets using recognized. acceptable. costing
techniqdes.

I
IZI Cost p&formance  measurement at the point in time most suitable for the

categord of material involved, but no earlier than the rime of progress payments
or actualI receipt of marerial.

(31 Full accountability of all material purchased for the program including the residual
invemor/y.

2.U Analysis and Menagemfwt  Reports

al A t  l e a s t  ori aIionthly  basis. generate the folltiwing information at the control account a

and other level+ as necessary for management control using actual cosf data from, or
reconcilable wit,h, the accounting system:

,- -. --
-I----  -

.- -- A--.
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(1) Comparison  of the amount af planned budget and the amounr of budget earned
for work a&omplished.  This comparison prodides the schedule variance.

/

121 Compariso?  of the amount of the budgar earned and the actual (applied where
appropriare)  direct COSTS for the same work. This comparison provides the cost

variance.

Identify, at least monthly, the significant differences between both planned and actual
schedule performance and planned and actual cost performance, and provide the
reasons for the var,iances in the derail needed by program management.

Identify budgeted and applied (or acruall  indirect casts at the level and frequency needed
by management for effective control, along with the reasons for any significant
variances.

Summarize the data elements and associated var iances through the program
organization and/dr work breakdown structum to support management needs and any
customer reporting specified in the conuacr.

lmplemenr managerial acrions taken as the resuR of earned value inlormation.

Develop revised estimates of cost at completion based on performance IO date.
commirrnent values for marerial.  and estimates of future conditions. Compare this
information with the performance measurement baseline to identify variances a[
completion import8ant  IO company management and any applicable customer reponing
requirements including statements of funding requirements.

2.5 Revisions and Data Maintenance

al lncorporare  authqrized  changes in a timely manner, recording tha effects of such
changes in budgets and schedules. In the directed effort prior to negotiation of a
change, base suCh revisions on the amount estimated and budgeted IO the program
organizations.

hl Reconcile currenribudgeis  to prior budgers  in serms 01 changes to the authorized work
and internal replanning in the detail needed by management for effective conuol.

Cl Control retroactive changes to records pertaining to work performed thar would change
previously reported amounts for actual costs, earned value, or budgets. Adjustments
should be made ohly far correction of errors, routine accounting adjustmants. effects of
customer or manbgemenr  direcred changes. or to improve the baseline integrity and
accuracy of performance measuremen  data.

dl Prevent revisions fo the program budget except tar authorized changes.

e) Document changds  to the performance measurement baseline.

2.6 Common Terminology

ACTUAL COST - The COSTS act/Jally incurred and recorded in accomplishing work performed.

ACTUAL DATE - The date on +hich a milestone or scheduled work task is completed.
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APPORTIONED EFFORT - Won ithat by itself is not readily measured or divisible into discrete work
packages but which is related in Idirect  proportion to the planning and performance on other measured
effort.

AUTHORIZED WORK - Effort (wbrk scope] on contract or assigned by managemanr.

BUDGE AT COMPLETION - T+e total authorized budget for accomplishing the program scope of
wor~. It is equal to the sum of al) allocated budgets  plus any undistributed budget. Wanagemyt
Resews is not included.1 The &dget A? Completion will form the Performance Measurement 6aSellne
as it is allocated and time-phase@ in accordance with program schedule rewirements.

CONTROL ACCOUm - A management control point at which, budgets Iresource plans1 and actual
costs are accumulated and compared to earned value for management control purposes. A control
account is a natural managemer$ point for planning and control since it represents the work assigrred
to one responsib\e organizational element on one program work breakdown structure element.

COST VARIANCE - A metric for the cost perlormance  on a progrem. Ir is the algebraic difference
between earned value and actuql cost (Cost Variance = Earned Value - Actual Cost.1 A positive value
indicates a favorable positlon and a negative value indicates an unfavorable condition.

I

CRtTlCAL PATH ANALYSIS - See NETWORK SCHEDULE.

DIRECT COSTS - The costs or /Bsources expended in the accomplishment of work which are directly
charged IO the affecred program.

DISCRETE EFFORT - Tasks thaa are related to the completion of specific end products or sewices and
can be directly planned and measured. (Also mav be known as work packaged effort.) 0

DUE DATE - The date by which1 a milestone or task is scheduled to be completed.

EARNED VALUE  - The value 01 completed work expressed in terms of The budget assigned to that
work.

ESTIMATE AT COMPLRION  - he current eslimated total cos1 for program authorized wok Ir equals
-Lactual cost to a point in time pl s rhe estimated costs to completion (Estimate To Complete).

ESTIMATE TO COMPLEfE  - E&mote  of costs to complete all work from a point in time to the end of
the program.

ESTIMATED COST - An anricipered  cost for specified work scope.

EXPECTED COMPLETION DAiE - The date on which a scheduled milestone or task is currently
expected to be completed.

INDIRECT COST - The ~0~1  for! common or joint objectives that carinor be identified specifically  with a
paI%cu\ar program or activity, ,Also referred IO as overhead cost or burden.

INTERNAL REPLANNING - Replanning actions for remaining work scope. A normal program control
proces  accomplished within the scope, schedule, and cost obiectives of the program.

LEVEL OF EFFORT - Unmeasuied ef-fan of a general  or supportive nature usually without a deliverable
end produrt.  Examples are supervision, program adminjstrarion and conrract administration. a
MANAGEMENT RESERVE - Ad amount of the total budget withheld for management control purposes
rather than being designated fbr the accomplishment of a specific task or set of tasks.

- .._, --.- - ,.--  .--
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MILESTONE - A schedule event marking the due date for accomplishment of a specified effort (work
scope) of objective. A milestone may mark the Stan. an interim step, or the end of one or more
activiries.

NWORK SCHEDULE - A schedule format in which the activities WKI milesrones  are represented
along with the interdependencies between acriviries. It expresses the logic of how the program will

be accomplished. Network schedules are the basis far critical path analysis, a method for
identih~etion and assessment OR schedule priorities and impacts.

ORGANIZATION STRUCTURE - The hierarchical arrangement for the management organization for a
program. graphically depicting the reporting relationships. The organizational structure will be by
work team, function, or whatever organization units are used by the company.

OTHER DIRECT COSTS - Usually rhe remaining direct costs. other than labor and materiel, like travel
and computer costs.

OVER-TARGET BASELINE - Replanning actions involving establishment of cost or schedule objectives
that exceed the desired or contractual objectives on the program. An over-target baseline is a
recovery plan, a new baseline for management when the orrginal objectives cannot be met and new
goals are neaded for management purposes.

PERFORMANCE MEASUREMENT BASELINE - The total time-phased budget plan against which
program performance is measured. It is the schedule for exDendirure  of the resources allocated to
accnmplrsh program scope andlschedule  objectives. and is formed by the budgets assigned to control
accounts and applicable indirect budgets. The Performance Measuremenr  Baseline also includes
budget for future effon assigned to higher Work Breakdown Structure levels (summary level planning
packages1 plus any undistributed budget. Management Reserve is not included in the baseline as it is
not yet designated for specific Fork scope.

PERFORMING ORGANIZATION - The organization unit that applies resources IO accomplish assigned
work.

PLANNING PACKAGE - A logical aggregation of work, usually future sffons  that can be identified and
budgeted, but which is not yet planned in detail at the work package or task level.

PAOGR,%I BUDGET - The rotal budget  for the program
reserve, and undistributed budget.

including all allocated budget. management

PROGRAM TARGET COST - The program cost objective based on the negotiated contract target cost,
or the management goal value’of the authorized work, plus the esrimated cost of authorized unpriced
work.

RESOURCE PLAN - The time-phased budget, which is the schedule for the planned expenditure of
program resources for accomplhshment  of program work scope.

RESPONSIBLE ORGANIZATION - The organizational unit responsible for accomplishment of assigned
work scope.

SCHEDULE - A plan that defines when specified work must be done to accomplish program objectives
on time.

SCHEDULE TRACEABILITY - ,Kompatibility  berween schedule due dates, status, and work scope
requiremants at all levels of sohadule’ detail (venical traceability) and between schedules at the same
level of detail (horizontal traceAbilityI.
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SCHEDULE VARIANCE - A metric for the schedule performance on a program. It i$ the algebraic
difference between earned valuk and the budget (Schedule Variance = Earned Value - Budget). A
positive value is a favorable conbition while a negative value is unfavorable.

STATEMENT OF WORK q The document that defines the work scope requirements for a program.

UNDEF\N\TIZED  WORK - Au&ized work for which a firm contract value has not been negotiated or
otherwise determined.

IJNDlSTRlElUTEO  BUDGET  - &dger associated with specific work scope or contract changes that
have nor been assigned to a cohrol account or summary level planning package.

WORK BREAKDOWN STRUCTPAE - A product-oriented division & program tesks depicting the
breakdown of work scope for +rk authorizarion,  tracking, and reponbg  purposes.

WORK BREAKDOWN STRUCTl!JRE DICTIONARY - A listing of work breakdown structure elements
with a descriprion  of the world scope content in cxh elomenl. The work dcscriptiX75  are normal/v
summary level and provide fdr clear segregation of work for work authorization and accounting
purposes. I

I

WORK PACKAGE - A task or SE& of tasks performed wiThin a control account.

- -. w-c  - -
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0 3 EVMS PROCESS DISCUSSION

This section Drovides  additional information relative
infonrration is-provided as an aid in understanding and

to the EVMS guidelines in Section 2. This
applylnq  earned value management methods.

3.1 Sxatament of Work ISOW
The SOW communicats the wor(( scope requirements for a program. and should define the
requirements LO the fullest extent practkabk. It is a basic elemen: of control used in rhe
processes of work.assignmenr and establishment of program schedules and budgets. If the
work scope can only bs defined in general terms, it will be necessary to maintain added
flexibility in program plans and controls to allow for future developments.

3.2 Work Breakdown Structure
A Work Breakdown Structure (WElS) may be used to segregate the work  scope reauirements of
the program into definable producr  elements and related services and data. The WRS is a drrec(
representation of the work scope defined in the program statement of work and breaks rhar
vmfk sccpc into apprapriare elements for cost accounrmg and work authorization. It is a mutri-
level hierarchical breakdpwn that shows how pragram costs are summarized from the lower
elements to the total program level. The extent of detail Ibreakout and levels1 rn the WqS will
be detarmined by program management needs, company policies, and contractual agreements.

As a program progresses from one phase to enather. it is a normal process KO reassess the
WEE.  As a case in poir\l, the product breakdown during a development phase may be differen\
from the product breakdown, the assembly sequence, used in the production phase. If program
requirements change, the WBS will evolve with the program.

3.2.1 W8S D ic t ionary
A company may’ elect to prepare a WBS dictionary. The dictionary defines The work
scope represented in each element of rhe WBS. This can be done by summary work
scope descriptions or by references to the applicable sections of the statement of work.
The WBS dictionaq does not replace the statement of work, but can provide a logical
cross reference between it and the WE. Direct costs are clearly segregated by WBS
element without /further allocation.

3.3 Program Organization
A company will organize programs as it needs IO for oorimal management of its business. This
includes decisions such as the use of work reams or functional organizations and staffing by
direct lprojectizedl  or matrix assignment. It IS important for the organization to be defined ar
the onset of rhe program so that work assignmenx  can be made and responsibilities are clear.’
This process includes id le ntification and coordination of subcontracted wodc  as wall as internal
efforts. A program organization is dynamic and may change as a program evo\ues.

3.3.1 Control Accounts
The company in,volved will determine rhe organizational level(sl at which to establish
control accounts. The control accounts are then defined by integration of the program
organitatinn and the work breakdown stmcture. A control account thus represents a
defined work scope (with ths associated charge number or numbersl given to a single
organizational unit land single manager) for work performance. When control accounts
are assigned in I this manner, there may be multiple accounts witbin a WgS element
depending on the number of organizations authorized to do wor’k  within the scope of
rhat WBS element If an organization is also assigned work under another WBS Blemenr,
that is another cbntrO1  aCcOUnl.

,

The control acc+nt is where program cost, schedule and work  scope requirements are
inregrared, planrted and managed.

I
Resource planning through integration of schedule

I
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and budget objeciives, and performance measurement will be accomplished within the
control accounts.’ Control  account data is then collected and summarized for higher
levels of visibility of program plans and performance. Since the accounrs  were defined
by integration of the organization and the WBS, program data can be summarized by
either path. 1

The purpose of defining control accounts is IO break the program, the Total job at hand,
into manageable subdivisions. The size and duration of a control account depends oti
what is necessary  and reasonable for program planning and control. The one normal
guideline is that a’control account should not Span multiple WBS elements.

3.3.2 Control Account hanagers
A control accounp  must be assigned to a single manager or team leader who has the
responsibility for management of the account. While a control account will have a single
manager, a manabet may have responsibility for a number of accounts on one or more
Programs dependirg  on the organization within a company.

3.3.3 SubcOntfaCt  Managemen;
A company will /apply its own established process for management of subcontracts.
Major or critical subconrractors, normally excluding those  with a fixed price contract.
should be requirid to comply either with the provisions of this standard  Or other
appropriate requirements such as Do0 USSR. Reponing requirements should be
consistent with program risk, size, complexity, and other factors. Major or critical
subcontractors with a fixed price agreemsnt should have minimum cost reporting
obligations, but should he required to provide schedule and technical plans and progress
reports a s  needed b y  t h e  p r i m e contractor  for  overal l  program management.
Subcontractor d+a can be integraled  with prime contractor  data for total program
performance anapsis  and reporting.

3.3.4 Inter Company Work Transfers
Management of effort assigned to another component within a corporation will be done
in accordance with standard company policy. The other component may be treated as
an in-house orga/nization and the effort may be planned and tracked within the earned
value management system of the orime contractor. Alternstivety. the work can be
managed like subcontracted effort (see X3.3.).

3.4 Program Schedule :
The program schedule i the time-orienred plan for accomplishmenr of work scope requirements
on a program. :Schedul planning and control. along vvith work scope definition. are necessary
prerequisites for basic piogram  management and effective cost control. The scheduling process
begins during original program definition and overall schedule plans are typically established
during the preplanning for a program. Supponing plans and detail schedules are subsequently
developed, maintained aIn

c!

d starused  as necessary during the performance phase of Ihe Drogram.
The scheduling process must supporl  integration of the cost and schedule objectives of the
program to provide f r resource planning, periormance measurement  and other program
management requirements.

Network schedules and crhical path analysis are proven scheduling techniques that are preferred
for some purposes. W,hile these methods are quite capable, the eoplication  of basic earned
vake manegement  techniques does hot require the use of any particular scheduling methods.
The selection of sched$ing  techniques and the levels at which they are applied depend on the
affected company and its program management needs.
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3.4.1

3.4.2

3.4.3

Master  Schedule
A master schedule is the [op level schedule for accomplishment of program objectives.
The master schedule should include the key program and conrranual requirements.
Beyond this. the level of derail in the master schedule depends on program management
needs and company policies.

Supporting Schedules
Master schedule requirements must be extended as necessary fsr a comp;rny ta
effectively plan and manage. Lower level schedules may be maintained as sepamte
entiries  or intsgraqed with the master schedule in a single module. The basic principle is
that all lower level schedules must support the master schedule requirements and
provide for program interdependencies as mcessary.

Subcanrract/Procutemenr  Schedules
Subcontract and critical procurement schedule requirements should be fully inregrared
into tie overall program schedule. It is important to plan and track all critical schedule
rsquiremenrs  rharfconsrrain  the successful conclusion of prqcuremem  actions.

3.5 Budget Allocation and Resource Planning
The process of budget allocarion  and resource planning depends on having definition of program
work scope, schedules, bnd organizadan. These elements are integrated in the per(ormenct
measurement baseline.

Setting a budget for al program involves allocation of company resources to performing
organizations for accomplishment of program objectives. A key atrribure of an earned value
management system is rljat budget is provided far specific work scope and is only allocated for
authorized efi ens. I

3 .5 .1  Program Budger
The program budger  is maintained as a working management tool for the rite or the
program. The initial program budget is normally tied directly to the negotiared confract
cost or internal t-kanagement  goals. Management reserve may be withheld before the
budget is distributed IO lower accounls. The budget wit1 change as contract changes
are authorized a!nd incorporated or as internal replanning actions are taken. Rate
changes and ecbnOmiC price adjustments may also be made as appropnate. The
program budger, m any level and for any organizarion or task, will only contain budget
for specific authorized work.

If a customer authorizes additional work and tne value of the added work is still to be
negotiated, the company may increase the program budge1  as needed for the newly
authorized work.1 The budget applied may be adjusred when the authorrred change is
finalized.

/ .
For managemsnr reasons. a company may elect to establish a program budget that
exceeds the pro&am  target cost. If customer  performance reporting is required on the
program, the customer will be consulted prior to implementation of the changes.

3.5.2 Elements of Control
A  c o m p a n y  will use t h e  e l e m e n t s  o f  conrrol ir d e e m s  most e f fec t i ve  fo r  inrernal
managemenr.  $dgers may be expressed in dollars, labor hours, or other measurable
units. When units other than dollars are used, the company will determine cha
appropriate point of responsibility in rheir control system for rate appfication  for financial
analysis and reporting.
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3 .5 .3

3.5.4

3.5.5

3.S.6

3.5.7

Budget Rates
A company
oefformance

will: apply the budget  rates necessary for  establ ishment of  a  val id
meaiwrement  baseline, Usage of average Tares for an extended period of

;ime is net usua(ly recommended as budgels in the beginning af the period will be
overstated and later budgets will be understated. Rare changes may be incorporated in
the program budget as they occur. The rates used for budgets will also be used for
computation of epmed value data.

I
Management Reserve
A company ma{ establish a management reserve to be used in accordance with
company policy. ,Management resewe  is held for growth within the currently authafized
work scope, ratechanges, and other program unknowns. Generally, resewe  is held for

and is not usad to offset accumulated overruns or underruns.
Reserve may be at the total program level or distributed and controlled at lower

any case, a company should be able to account for all reserve at
the total confracfl level.

Management resbve is not a contingency that can be eliminated from contract prices
during subsequent negotiations or used to absorb the cost of contract changes. The
budget being held in reserve must not be viewed by a customer as a source of funding
for added work scope.

Undistributed Budget
This is budget rhbt is not allocated either to working budgets or to management reserve.
Undistributed budget should be appropriately allocated as quickly as practicable.

Work &.rthorizatipn
Within a program, formal work authorizations are normally issued to communicate work
assignments. nis provides a documented trail of work authorization from the program

e

office that clearly assigns program work requirements to the responsible organizations.

The process of (work authorization.  the approvals necessary, and the form will vary
based on individual company policies and procedures. Work authorizations do not need
to duplicate tha/ statement of work end can refer to that document for work scope
definition. The lcompany will decide on the flow of the work authorizations Bnd the
sppravals that a/e needed. The authorizarions may be communicated electronically or
on paper. Authorized work should be clearly identified and assigned to responsible
organizations. Work authorizations should be issued before work is due KO begin for
improved contra

I
and advance planning.

Normal business/ pracrices provide for documentation of jab or task requirements ar the
performing org+ization level. This documentation should suffice for management
needs. The wdrk authorization process should make use of and avoid duplication of
working level joi documentation.

,

Resource PlanTT/me-Phased  Budgets
A resource  plan must be developed far every control account and summary level
planning packade. The resource plan is the time-phased budget that is developed in
accordance with assigned work scope and schedule requirements (due dates).

The resource p/Ian for current requirements on discrete Imeasured) efforts must be
supported by appropriate work package plans. Future resource requirements may be
represented by i summary time-phased budget Le., a planning package). The resource
plan for apportioned efforts will be in accordance with the plans of the base accounts.
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The resource plan ‘for unmeasured or LOE efforts may be a simple time-phased budget
for et1 current and future requirements.

3.5.8 Planning Packages!
A planning packaga  is a holding account [within a COntfOl  accOunt\  for budget for future
work that it is not yet practicable to plan at the work package level. The planning
package  budget is time-phased in accordance with known schedule requirements (due
dates} for resource planning. and the plans are refined as detail requiremenrs  becclms
clearer and the time to begin work draws nearer. A company may elect to break the
work assigned  to a control account into smaller groupings of rasks, i.e., multiple
planning packages,, for internal planning and control reasons.

3.5.9 Summary Level Planning Packages
A summary level planning package may be used 10 establish a high level holding account
for budQFt that is identified IO some work scope; but which, for business reasons, is not
yet allocated to responsible  control accounts. The summary level planning package
budget must be allocated to specific control accounts before the work is scheduled to
Stan or actually, begins. A basic difference compared to management reserve or
undistributed budget is that the summary level planning package budget  is ioentrflad to
specific wark scope elements and is time-phased for interim resource planning.

3.5.10  Work Packages
Work packages are natural subdivisions of control accounts. A work package is simply
a task or groupinb of work. A work package is the point a1 which worth is planned,
progress is measured, and earned value is computed.

‘Work Package” is a generic term that translates inro differenr terms in different
companies and functions. It can be a design job, a tool design package, a bu~lo-!o-
package, a shop order, a part number, a purchase order, of any other definable rask at
whatever level of’ control is normal for program management wirhin the company. The
concept Of work packages does not impose a new or unusual Level of planning and
control as the work packages should represent working level jobs, tasks. or processes
that are natural to company operations.

Earned value mpnagement  using standard hour methods is  commonly used in
manufactunng  organizations. Measured work is effort that is scheduled and tracked on
the basis of phy/sical accomplishment. The techniques applied include the usage of
learning curves and realization factors for planning and performance measurement.
Usage of planned and sold lor earned) standards is a proven earned value methodology
with natural work packages.

Work packages are an element of control within control accounts. The number, content,
size, and duration of work packages needed in an account will vary subject to internal
management needs and company policies along with the size and complexity of the
program. In some cases. a control account may not need to break the assigned work
into muldple  work packages for effective planning and control.

3.5.11  Planning Packag$ Conversion
There is no stanbard  advance planning look-ahead period (i.e.. a planning ‘horizon1 or
#Andow‘ for cbnversion of planning packages into work packages that is appropriate
for all programs ior conditions. Each Company must determine its own policies in this
regard.
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X 5 . 1 2 Performance MeLrcrnen~ Baseline
The performance! measuremenr baseline is the total rime-phased budget for the program.
It is the scheduli for expenditure of company resources as necessary to meet program
scope and schedule objectivas. The program baseline is the summatian of the cime-
phased budgets /for all of the control accounts and summary level planning packages
plus applicable ;+direct budgets and any undistributed budget. Management reserve is
not included in tge baseline as it has not been allocated for specific work scope.

The performancF measurement b a s e l i n e  i s  a  w o r k i n g  m a n a g e m e n t  t o o l .  It i s  a
representation of current program plans which will and must change as urogram plans
are refined and Levised. Proper maintenance of The baseline wi\l Prevent  PerfOWanCe
measurement agbinst  an outdated or unauthotited  plan.

3.5 .13 Funding issues ’
Changes in the f/unding projections for a program may affecr  both the schedule and rhe
cost for a program. The movement of budget to meet a new funding profile requires a
reassessment of the schedule for the associared  work. There may also bz cost impact
due IO rate differences in the affected time periods. ,*

3 .6  Account ing Consideratidns
The EVMS is not an
accepred accounting if!

ccounting system, and EVMS guidelines do not suggest changes to
ractice. The EVMS wi l l  use actual  cost  data f rom the company

accounting system as Appropriate for accurate reporting of program costs and perfomance.
The establishmenr of work orders and other aspects of the accounting process musz be
coardinated  with the egtablishment bf control accounts and other aspects of the budgeting
process so that direct comparison and analysis can be done.

3.6.1 Ma te r i a l  Cos ts  j
0

Material costs are usually recorded en an as applied basis, but there may be exceptions.
Earned value for material will usually be credired  in the sBme period that the costs are
applied, bur in bituations where earned value is credited and the invoice has not been
paid, the compbny may elect to use estimated costs on management and customer
reports for perfoirmance  measurement.

3.7 Earned Value MerhodolAgy
The determination of darned  value will depend on the type of effon, whether it is discrete,
apportioned. or LOE. T

r
e most common methods are as follows:

3.7.1 Discrete Effort
There are three basic earned value methodologies applicable to discrete/work packaged
effons (efforts Fith definable scope and objectives that can be scheduled and on which
progress can b? measured). The basic methodologies are valued milestones, standard
hours, and maqagement  assessment. There are many variations and combinations of
these techniqu+. Also, quantitative formulae may be used 10 compute earned value for
cases such as tiork in process or productive inventory materials.

The valued rni estone  merhod  involves the assignment of budget to specific’ workI
objectives (schedule  milestones). That value is earned as the milestones are completed.
It is important fbr the milesrones  to he natural and meaningfur points of accomplishment.

The use of stanklard  hours methodology (equivalent unirs is a similar process) is common
in manufacyurin?  accounts. Budget is time-phased in relation to the standard hour plan.
Earned value i9 accrued in proponion to the standard hour sratus as earned standards
are sold in the Shops.

. _-
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Management assebsment  may be used to deratmine the percentage of work completed
for a task or group of Tasks. Earned value is then calculared by applying that percentage
ro the total budget for the work. Management a+sessment  may include the us8 of
metrics for work riWasurement.

Generally, the objective earned value methods (valued mileslone  of standard hours) are
preferred, but each method has its own merits and a company should use the methods
that best suit irs rinanagement needs. A note of caution is 10 avoid aniiicial constrzinrs
an earnings such as a percentage limit on earnings in a work package pending closure of
the ending milestqne.

Apportioned Effort
Apportioned effon is work for which rhe planning and progress is tied to other efforts.
The budget for the apportioned account will be Gme-phased  in ralation with the resource
plans for the base accounrlsl. Status and the taking of earned value dr8 driven by the
status on the base account(s). If the base accounr(sl  are on schedule, the apponloned
account will be om schedule and an appropriate amounr of value will be earned.

L e v e l  o f  Effort
LOE is work scope of a general or supportive nature for which performance cannot be
measured or is impranicable to measufe. Resource requiremenrs are repfesenred by a
time-phased budget scheduled in accordance with the time the suppon  will likely be
needed. The earned value is earned by the passage of time and is eaual to the budget
scheduled in each rime period. The perlormancs data provided is sirnp)y a comparison
of budget KO actual cost.

Performance Measurement
Earned value is a direct measurement of the quantity of work accomplished. The quality  and
technical content of work performed is controlled by orher processes. Earned value IS a value
added metric rhat is computed on the basis of the resources assigned to rhe cornDIeted  work
scope as budger.

3.8.1 Schedule Performance
The time-phased budget is the schedule (plan) for expenditure of the resources
necessary to accbmplrsh program work scope requirements. The budget for a period IS

compared to th! earned value for the same period to derermine and quantify the
schedule perform!ance for the program. The resultant metric is the schedule variance. II
represents the quanrity, i.e., the value, of the work that is ahead of or behind schedule
The specific actiyities and events rhat are conrriburing to the variance can be identified
in program schedules.

Program schedulp will involve time-oriented lisrings or graphic represenrarions of the
work to be done/on the program. The schedule acriviries and evenrs are monitored for
managament information. Each process provides useful and valuable information that
aids in comprehqnding  program conditions. The schedule variance meTtic provides early
insight into detail schedule conditions and overall schedule performance and should be
used in conjuncl}on with milesrone  s’latus reports, critical path dara. and other schedule
status informarion  ~lseci by the company. The schedule variance metric considers both
ahead-of-schedule and behind-schedule data in the computation of an overall schedule
posirion. Other’ techniques. such as critical path analysis. are preferred indicators of
long range proj1ctions;, bur, a trend analysis of the changes in the schedule variance
metric can provide a valid and useful indication of current performance and near-term
p r o j e c t i o n s .
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3.8.2

3.8.3

3.8.4

3.65

3.0.6

Cast Performance ;
Cast performance 5s determined by comparison of the actual costs and the earned value
for the same wor$ scope. The resultant metric is the cost variance. The cost variance is
a true measure of ~ost performance as it compares the actual costs incurred to the value
of work accomplished and eliminates the effects of schedule status variations which are
inherently present,in a simple comparison of actual costs to a budget. (Rate analysis and
analysis of prime ~costs. e.g., labor hours, may be segregated to isolate rate changes
and efficiency factors.1

A comparison of ‘actual costs to budgets or prior forecasts may still be useful for
evaluation of actu L I vs. planned program staffing levels. An analysis of actual custs and
time-phased EAC pata  may be more relevant for evaluation of current and future srajfing
r e q u i r e m e n t s .

Apportioned Effor:
The schedule R ‘tus

7
on an apportioned account will mirror the status of the base

accounts and the schedule variance analysis for the base accounts will aooly  to the
apportioned accounts as well. The cost variance is not driven by the base accounts and
reflects the cost /of resources spent for the value earned in the affected apportioned
account.

COE Effort
Since the earne value for LOE is equal TO the budget for the same time period,
performance analisis  reverts to a simple budget to actual cost comparison for LOE.

Price/Usage Analr/sis lMarerial1
A company mayielect to conduct price/usage analyses on program materials. Price
variance is detem-rined by comparison of the planned unit prices with the actual COSKS.
Usage variance is generally based on comparison of the planned quantities with the
quantities used, This analysis may be meaningful on programs with on-going production
requirements. Ir is not generally useful on development programs or limited run or low
rate production ef fans,

Performance *n+sislException Reports
Earned value analysis will evaluate program performance and identify problems for more
effective manage/ment  actions. Earned value analysis segregates schedule and cost
problems for early and improved visibility of program performance. Analysis and control
begins at the lodest practical level; however, for most program management purposes,
the control accouks  will be the natural focal points fdr analysis and exception reporting.
While performance analysis necessarily involves examination of what has occurred. the
focus should be bn the control of current actions and assessment of future plans. The
control account

4ata is summarized for higher level analysis. The frequency and style of
reports for internal management is a company option. Standardized reports and formats
may be used for ,cusromer reports on subcontracts or government contracts per muxtal
agreements. I

3 .9 Estimates at Completion /
A company should periodically reassess the remaining requirements on a program and maintain
a most likely estimate of’the cost to complete the program objectives. This estimate is added to
the costs incurred to dke to determine the total estimate at completion. The process of
reassessment should fdcus on the control accounts, but a company will apply its own
methodology to ensure t

?
at all resource requirements are considered.

I
I
,
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F r e q u e n c y
The schedule for )establishment and maintenance of EAC data depends on program
management needs and overall company or corporate financial review requirements. A
company m a y  e l e c t  t o  c o n d u c t  p e r i o d i c  (at least  a n n u a l )  E A C  raasse%ments.
Alrematively. B company may prefer to establish an on-going process of EAC review and
maintenance. In either case, significant EAC changes should be incorpomted whenever
they are identified.

Content
The SAC should bc the most likely estimate of the total costs for all authorized program
effons and should lbe time-phased in accordance with the expected completion dates on
program schedules. The basis far the EAC and the reasons far changes from the last
estimate should bel identified.

3.10 Revisions and Data Mainre!nance
Revisions to program plans must be careIully  controlled. The perfomrance measurement
baseline should reflect  the curfent orognm management  plan for accom3jishment of progr;rm
objectives. II musr be ulp to dare and should include all authorized changes. 11 is equally
impartant  that unauthorized changes are not introduced. If rhe maintenance of baseline plans is
compromised. the information on management reDons  will be degraded.

3.7 0. I Retroactive Changks
A company must;  be able to make routine accounting adjustments and cor~cct data
evors, but it should also control changes IO prior and currer~t period data LO prevent
inappropriate chaoges  from being made in the parformance measurement basaltne.
Corrections should always be made if wrong data is affecting the management value of
the system. but management reports will also be compromised if current plans or
program history (performance to date information) is constantly changing. A comoany
will determine the Iprocess it deems necessary for control of retroactive changes.

3.10.2 Authorized Changes
Authorized changes should be incorporated in the performance measurement baselrne as
soon as practicable. This includes revisions to schedules, budgets, world authorizing
documents, and any other appropriate changes [including retroactive changes1 necessary
to properly reflect1 authorized revisions. Unless there are compelling reasons otherwise,
changes may be I*Acorporated into the affecred  basic control account structure that was
esfablished  for opfimurn administrative and management uriliry.

X10.3 Internal Replanning
internal adjustments to plans for future actions is a normal managemenr process as
things happen an& situations changes. It is important to ensure that overall program
scope, cost, and ichedule objectives are supponed and retroactive changes are properly
controlled to mainrain  the integritv  of program performance data.

X10.4 Operaring SchedujeslPlans
Norma\lv. a pet-forming organization should not have an internal operaring  plan rhar is
differenx from xhe/baseline  plan for that work. On occasion. an organization may hnd it
advantageous to nave an internal recovery plan when rhere are problems. A recovery
plan will not replape the baseline as a basis for performance measurement,

3.10.5 Over-Target Baseline [OTB)
Over-target baselihe is a term used, normally on a government contract, to describe a
situation where be budget or schedule in the performance measurement baseline
exceeds the proiram targets. An OTB may be applied by a company when it is
determined that &-rent program conditions do not pemtit the performing organizations
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.to have rea\istic $ans for completing the program on schedule. The need for an OTB
could result /

0
from a major ev+ir or program review. If multiple 019s are necessary on a program,
they will normalljy be mare than a year apart. The customer must be consulted in
advance whenevty an OTB is implemented on a government contract.
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4 SYSTEM DOCUMENTATION

EVMS  documenration should be established in the standard form or forms used by rhe affected
company for sysrems documentation and communication of policies and procedures. T h i s  N M S
standard does not require or suggest a company should create 8 descriptive document that is outside
of normal company  requirements or restricts a company’s ability TO effectively implement desired
sysrem changes. At the 58me rime, it is duly noted that it is good business practice to provide
adequate policies and procedures where the subject pracesses  are expected to be implemented and
applied effectively enterprise (wide. A company is hereby authorized to use materials from this
standard, in whole of pan including the guidance, definitions and discussions. in their system
documentation.

Government contracts may lncluue a requirement for the conuactor  to provide a system descrxpriOn
document. If a company doesr not maintain this type of document. a brief general description wirh a
road map TO rhe internal documents that are used is acceptable.
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SYSTEM E V A L U A T I O N
1

A company will normally  evaluate the utility of internal managdmanr  systems in accordance with
standing policies and good business practice. For some purposes a visible and documented process of
system evaluation may be needed when a company must attest to the capabilities and usage of its
program management synem. Assurance of conformity with EVMS guidelines may be contractually
required on selected confracrs  qor cenain cusromers  such as U.S. or orher milirary  customers, NASA,
or other government agencies. This requirement may be epplied in conjunction with performance
measurement repnrring  on programs of significant size and nature as determined by contracrual
agreement wirh the customer.

5.1 Evaluation Process
T h e  evaluadon p r o c e s s  tor c u s t o m e r  requirements p r o v i d e s  lor d o c u m e n t e d  cdroolate
assurance that the comoany program management system meets the full intentions of the
guidelines presented in this EVMS industry standard. The company is responsible for the
evaluation of its system, The process includes self evaluation of the system, documenratlon of
conformity with rhis stanbard,  and notification of any significant system changes. Once none,
the self evaluation may be cited on additional contracts as appropriate.

The Self evaluation may dake one of several forms at the option of the affected company. The
following are e%amPks of possible approaches to meet the needs of different companies with
different levels of earned valued management experience:

. A company may p/et-form the self evaluation internally using only its own resources.
. A company may perform rhe self evaluation using a peer group from its own corporate

resources and/or other companies.
. A company m$y engage an outside organization to assist them with ‘the evaluation
. A company may ask customer representatives to participate in the evaluation

For its own reasons, a company may enlist outside assistance as nored.  but the company still
retains system ownershipIand rtisponsibility. However the evaluation is done, the company
should documenr rhe process and the resulrs.  and any necessary notification of EVMS
compliance should be signed by the chief executive officer of the company component involved.
If the notice is corporation wide, it should be signed by an appropriate corporate officer,

5.2 Prior CECSC Acceptance1
For governmen contracks.  i f  a  company has an appropriate Prior  wstem  acceptance .  rhe
company may elect  to icite that  acceprance  in l ieu of  providing a statement 01 EVMS
compliance. I

5.3. System Surveillance
Surveillance of the management system will be accomplished in accordance with company
policies to ensure continued compliance with EVMS guidelines.
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